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FACTORS ASSOCIATED WITH LIFESTYLE COUNSELING 
PROVIDED TO PATIENTS WITH PREHYPERTENSION 
JENNIFER LEE 
ABSTRACT 
 Prehypertension is an increasingly common diagnosis in this country and 
is a predictor of a future hypertension diagnosis.  Current guidelines recommend 
lifestyle modifications for prehypertension treatment.  This study attempts to 
evaluate the provider, physician, and patient-related factors that affect whether 
physicians provide lifestyle counseling to patients with prehypertension. 
This study is a cross-sectional, retrospective cohort study using the 2007–
2010 datasets from the National Ambulatory Medical Care Survey.  The analysis 
sample included 2,804 patient visit records of prehypertensive patients.  The 
outcome variable is whether any lifestyle counseling that included smoking 
cessation, dietary change, and/or weight loss was provided.  A logistic regression 
model was constructed to assess the effects that patient, physician and provider 
characteristics had on the outcome variable.  Out of the total analysis sample of 
2,804, 30% of the patients received at least one form of lifestyle counseling.  
Patient factors that were statistically significant included: having diabetes (odds 
ratio (OR)=2.32, 95% confidence interval (CI), 1.70–3.17), being over-weight 
(OR=1.64, 95% CI: 1.25 – 2.15), being identified as smokers (OR=1.65, 95% CI: 
1.19–2.29).  Significant provider characteristics included solo practices (OR=0.67 
95% CI: 0.50–0.90); having electronic health record system with a patient 
 
 
vi 
problem list feature (OR=1.46, 95% CI: 1.08–1.98), electronic reminders of 
clinical guidelines (OR=1.42, 95% CI: 1.03–1.96), and medical/surgical physician 
specialty (OR=0.67, 95% CI: 0.45–0.99).  Among the financial factors, only the 
percent revenue from Medicaid was significant, with the 26–75% Medicaid 
revenue having an OR of 0.45 (95% CI: 0.29–0.71) compared with the 0–25% 
reference level.   
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INTRODUCTION 
Prehypertension is defined as a resting blood pressure between 120/80 
mmHg and 139/89 mmHg, and is an indicator of future development of 
hypertension (blood pressure higher than 140/90 mmHg) and a predictor of 
increased cardiovascular risks.1  Hypertension is the most commonly diagnosed 
condition in the primary care setting, affecting one in three adults in the U.S. 2  
Hypertension can lead to higher risks of coronary artery diseases, 
cerebrovascular diseases (CVD) and kidney diseases – all of which can lead to 
premature deaths without proper intervention.3  Having prehypertension is 
associated with a more than two-fold increase in relative risk of cardiovascular 
diseases compared with having normal blood pressure.  Past research has 
shown that lifestyle counseling that includes changes in dietary habits and 
physical activity is not given adequately to hypertensive patients.4  Compared 
with patients with high CVD risks, hypertensive patients who have low level of 
CVD risks routinely receive less lifestyle modification advice, which suggest 
missed opportunities in providing optimal care to hypertensive patients who are 
not medically complex. 5   
This study examined how different provider, physician, and patient 
characteristics affected decisions by physicians to provide lifestyle counseling 
advice to prehypertensive patients during clinic visits in nonfederal, office-based 
clinics.  This study was executed employing a retrospective, cross-sectional 
design using the 2007–2010 National Ambulatory Medical Care Survey (NAMCS) 
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to examine adults between 18–60 years of age who met the prehypertension 
criteria.  
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BACKGROUND/SIGNIFICANCE 
 Prehypertension is an increasingly common condition for adults in the U.S.  
Studies have found that prehypertension is associated with CVD mortality, in 
particular, stroke mortality.6  CVD is the leading cause of death in the U.S. and 
represents 30% of all deaths worldwide.7  Numerous prospective cohort studies 
have found that hypertension is strongly associated with the risks of developing 
CVD, stroke, and all-cause premature mortality.8, 9  More than 37% of those who 
have prehypertension eventually develop hypertension within four years if no 
lifestyle change or medication intervention is provided.10  Over 68% of 
prehypertensive patients have at least one clinically high-risk factor that may lead 
to eventual CVD or stroke.11  The prevalence of hypertension in this country is 
high – among those over 50 years old, the lifetime risk of developing 
hypertension is close to 90%.12  While high-range prehypertension (blood 
pressure between 130–139/85–89 mm Hg) significantly increases CVD mortality, 
even low-range prehypertension (blood pressure between 120–129/80–84 mm 
Hg) may lead to significantly higher CVD risks compared with those with optimal 
blood pressure.13  Although there is no set blood pressure threshold that would 
prevent elevated CVD risks, CVD risks increase progressively through the range 
of elevated blood pressure beginning at 115/75 mm Hg.8, 14  While meta-analysis 
has not found any evidence of prehypertension leading to higher risks of all-
cause mortality, prior research highlights the importance of early detection and 
early prevention of CVD for prehypertensive patients.10    
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 The total estimated cost of hypertension-related treatments in the US is 
$42.9 billion on an annual basis, half of which is spent on prescription 
medications.15  Having effective strategies for early identification and intervention 
to treat prehypertension could improve patients’ clinical outcome as well as the 
quality of care in chronic disease management.  This study intended to explore 
the factors associated with physicians’ propensity in providing lifestyle counseling 
to prehypertensive patients during clinic visits.  Specifically, this study explored 
how various organizational, physician, and patient-related factors impact 
decisions by physicians to provide lifestyle counseling advice to prehypertensive 
patients. 
 The lifestyle counseling components that this study examined included: 
dietary changes, weight reduction, and smoking cessation.  Dietary modification 
and weight reduction are two of the key lifestyle intervention components of the 
current clinical guidelines on prehypertension treatments.2   The current clinical 
guidelines only recommend pharmacological treatments to prehypertensive 
patients with other CVD risk factors (Congestive Heart Failure, post-Myocardial 
Infraction, high coronary disease risk, and recurrent stroke) in cases where 
lifestyle intervention alone is not adequate.12   
 The association between weight and blood pressure has long been 
established by many studies.  The importance of weight management as a part 
of a comprehensive strategy to control blood pressure is highlighted by the fact 
that 32% of the US adults are classified as either overweight or clinically obese.11  
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In clinical trials, greater weight loss often leads to greater reduction in blood 
pressure in both hypertensive and non-hypertensive subgroups; however, it is 
worth noting that weight loss leads to significant blood pressure reduction even 
among subjects who did not attain the desirable reduction in body weight by the 
end of the trial period.16,17,18  Notably, individuals who were both overweight and 
prehypertensive, but who experienced only modest weight loss also experienced 
the benefits of reduced blood pressure, as well as a 20% reduction of risk in 
developing hypertension at a later stage.19   
 Past research strongly suggests that changes in dietary habits can have 
significant effects on blood pressure.  Studies have shown that adopting dietary 
changes in diet that is rich in fiber, low in salt, and low in fat content could reduce 
blood pressure by 8–14 mmHg.  Methods such the Dietary Approaches to Stop 
Hypertension (DASH) Diet, which emphasizes an increased intake of fruits, 
vegetables, whole grains, nuts and low-fat lean meats, and a reduced intake of 
sweets and sugary beverages, have been proven to be particularly effective in 
reducing blood pressure.16   The DASH diet is now a part of the U.S. Department 
of Health and Human Services guidelines to reduce high blood pressure.20  From 
a nutritional standpoint, the DASH diet is rich in nutrients such as potassium, 
magnesium, and fiber; the reduction of fat and cholesterol is also balanced with 
the slight increase in protein intake.21  The DASH diet could lead to rapid effects 
on blood pressure reduction in all the main subgroup populations such as men, 
women, blacks and non-blacks, and non-hypertensive subjects (including those 
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with prehypertension) when applied consistently.  The DASH diet also has 
demonstrated that it could lower systolic blood pressure by 5.5 mm Hg and 
diastolic blood pressure by 3.0mm Hg within a two-week period.22,23, 24   
 Evidence suggests that reducing sodium intake has the largest effects on 
blacks, middle-aged and older persons and those who already have 
hypertension.25  While the current guidelines suggest limiting daily sodium intake 
to 100 mmol or less, a diet of less than 65 mmol of sodium per day provides an 
even greater decrease in blood pressure.14  In a separate randomized control 
trial that took place over 30 days, combining the DASH diet with lowered sodium 
intake saw an even greater benefit than implementing either intervention alone.26  
In this DASH diet trial, as long as the combination of reduced sodium intake and 
the DASH diet was maintained over time, the benefits of reduced blood pressure 
persisted as well.27 
While smoking cessation is not included in the clinical guidelines for 
prehypertension treatment, there is overwhelming evidence that demonstrates 
the adverse effects of smoking on cardiovascular health.  Smoking can cause 
dyslipidemia, which causes complex interaction in the presence of elevated blood 
pressure.28  Although several epidemiological studies have found that blood 
pressure levels among smokers are the same or even slightly lower than those of 
non-smokers29,  there is evidence that suggests smokers’ blood pressure levels 
are systematically underestimated since blood pressure rarely is measured 
immediately after smoking when the rise in blood pressure caused by smoking 
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occurs.28  Furthermore, smoking increases the adverse effects associated with 
elevated blood pressure by damaging blood vessels and hardening arteries 
(atherosclerosis), which may lead to impaired organ function, blood clots, and 
CVD. 30, 31  Thus it is critical to provide smoking cessation counseling to smokers 
who present elevated blood pressure.  In addition, smokers as a group tend to 
have more behavioral risk factors such as eating a poor diet or having a  
sedentary/stressful lifestyle.  Their higher CVD risk profile puts them at higher 
risks of developing more severe forms of hypertension at later stages of their 
lives32, making early intervention such as lifestyle counseling critical for this 
population. 
There is extensive literature written on the organizational, physician, and 
patient-related factors that affect physician practice patterns.  Physicians 
routinely adjust their treatment decisions based on patient-related factors, such 
as patients’ clinical conditions, the severity of symptoms, other comorbidities, or 
non-clinical factors, i.e. patients’ ability to understand complex medical regimens, 
and/or patients’ ability to pay.35  Characteristics such as age, educational level, 
race, and gender are factors that could potentially affect physicians’ treatment 
decisions.44  Similarly, physician-related factors such as physicians’ age, 
educational background, workload, the number of patients, and physician 
specialty also may affect their knowledge and attitudes towards different 
treatments, and are ultimately reflected in the kinds of treatments provided to 
patients.33,44    
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Organizational factors such as organizational culture, utilization reviews, 
or adoption of administrative tools such as Electronic Health Record (EHR) 
systems, and financial incentives also have shown to be important factors that 
influence how physicians make treatment decisions 35 The increased transition to 
EHR systems from paper-based records, in particular, has the potential to 
improve efficiency and quality of care.34  The core elements of EHR include entry 
of basic patient data, patient demographics, medications prescribed, as well as 
patient problem lists that include patients’ most up-to-date diagnoses, and clinical 
decision support functions with the ability to track compliance with clinical 
guidelines.  The federal government provided a $27 billion grant in 2010 over ten 
years aimed to provide incentive payments to encourage providers to adopt 
“meaningful use” of EHRs.  While the widespread transition to EHR usage has 
been slow, some adopters of EHR systems have cited improved data 
organization, accessibility and legibility of patient-related information as 
improvements over paper-based record keeping.35  While EHR systems offer 
several advantages over paper-based records, there are studies that showed 
mixed perceptions among physicians on the anticipated benefits of improved 
guidelines-concordant practice through EHR usage.36  Nevertheless, transitioning 
to EHR offers several advantages over traditional paper records, including the 
ability to generate patient-specific recommendations based on the most updated 
information in the database36.  In the past, EHR systems have shown to increase 
rates of cancer screening and immunization rates37,38,39, but have not been as 
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effective for diseases such as diabetes that require more complex management 
and coordination among different providers.40  While some providers are satisfied 
with EHR’s ability to document simple procedures like administering vaccination, 
other providers cite the difficulty of capturing the complex interchange of clinical 
and patient information through EHR systems.41 One of the issues that makes 
interpretation difficult is that some of these differences may stem from 
fundamental variances in the way particular EHR systems used by particular 
providers operate.  
Other provider-level factors associated with macro-environmental factors, 
such as geographic regions, or whether a clinic is located in metropolitan areas, 
may impact the behavioral norm of local physicians and practice groups.42  The 
level of competition among different physician specialties and the degree of 
insurer concentration often have significant impact on the practice norm in a 
particular geographic region, as providers with monopoly could potentially 
achieve maximum profits without much market incentives to improve quality, 
whereas providers in a more competitive market may be pressured to be more 
adaptive and attentive to the local patient needs.44   
Financial incentives used to reward or assign financial risks in physician 
groups also could play a significant role in physician practice patterns.  Physician 
practice patterns often reflect the kinds of financial incentives determined by the 
management structures of physician practices.42  Physician groups in the U.S. 
typically are compensated in three types of payment arrangements from health 
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insurers: salary, capitation and fee-for-service (FFS).  Aside from large HMOs 
such as Kaiser Permanente, which employs salaried physicians, capitation and 
FFS are the predominant models of payment arrangements amongst health care 
providers.43  While financial models based on capitation transfer financial risks 
from health plans to physicians, FFS plans tend to contain financial risks for 
physicians that are associated with health services costs.  The majority of health 
care providers today have a variety of intermediate arrangements between FFS 
and capitation plans, which effectively spread the financial risks between health 
insurance plans and health care providers.42  While both FFS and capitation 
models seem to affect physicians’ perception on the level of influence health 
insurers have on physician behaviors, physicians tend to view heavily capitated 
payment arrangements as financial incentives to provide fewer services.  In 
general, providing additional services in a capitated environment creates 
additional costs, while simultaneously reduces the total number of patients that 
could be seen by providers.  Conversely, other financial incentives incorporated 
into physician compensation, such as bonus payments based on performance or 
adjustable salaries, may increase the perception that there are financial 
incentives to provide more patient services.45   
Whether lifestyle counseling is offered to patients with prehypertension 
may be a combination of all the elements above that impact physicians’ decision-
making during patient visits.  This study evaluated the possible effects these 
factors may have on the extent that lifestyle counseling was provided to the 
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prehypertensive patient population. 
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SPECIFIC AIMS 
This study was executed employing a retrospective, cross-sectional 
design using the 2007–2010 National Ambulatory Medical Care Survey (NAMCS) 
to examine adults between 18–60 who met the prehypertension criteria.  This 
study intended to examine which provider, physician, and patient-related factors 
affected the extent that physicians provided lifestyle counseling to 
prehypertensive patients during clinic visits.  Prehypertension is defined as 
having a systolic blood pressure in the range of 120–139 mm Hg or a diastolic 
blood pressure in the range of 80–89 mm Hg.   
The objectives of this study were: 
Objective 1:  
To determine the demographic profile of the prehypertensive population and the 
level of lifestyle counseling advice provided to prehypertensive adult patients 
between the ages of 18–60. 
Objective 2: 
To determine which provider, physician, and patient-related factors affect 
physicians’ propensity to provide at least one of the following lifestyle counseling 
to prehypertensive patients: weight reduction, dietary modification, and smoking 
cessation.  
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CONCEPTUAL MODEL 
A conceptual model (Figure 1) that illustrates the factors that influence 
physician practice patterns was developed based on the work of Frölich et al.44 
and Landon et al.45  Landon et al. developed their conceptual model to illustrate 
how characteristics associated with managed care organizations influence 
physician practice patterns.  Landon et al. postulated that it is insufficient to use 
the types of health care organizations as the sole analysis unit due to the 
complexity of reimbursement streams in both patients’ insurance plans and the 
mechanisms used to reimburse health care providers.  To capture the 
heterogeneity of health care organizations, Landon’s model divided key 
organizational characteristics into four domains: financial incentives, 
administrative or management strategies, organizations’ structural 
characteristics, and informational and normative influences within each health 
care organization.   
In Landon’s model, Financial incentives can be further broken down into 
three components: 1. The incentives associated with patients’ plans of care and 
their reimbursement mechanisms, 2. the overall risk exposure of 
physicians/physician groups, and 3. the method of compensating individual 
physicians – i.e. whether a physician is salaried within a network-model HMO vs. 
paid through a group compensation structure that includes risk-related payments 
in the forms of bonuses (such as pay-for-performance).  Administrative and 
management strategies include management practices such as utilization 
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review, clinical guidelines/formularies/care paths commonly adapted in each 
provider organization, and the availability of EHR systems.  Structural 
characteristics include the availability of diagnostic tests/services, non-
physician staffing mix such as the availability of nurse practitioners and physician 
assistants, and the governance structure of health care organizations.  Lastly, 
information or normative influences refer to the cultural norm of a health care 
organization that informs the behaviors of its physicians.  Factors that fit into this 
category include the degree of specialization of physicians and provider 
organizations, organizational culture, and regional practice variations.      
Frölich et al. developed their conceptual model on physician practice 
patterns based on the model developed by Landon et al.  Its primary goal was to 
assess how physicians respond to quality control mechanisms such as pay-for-
performance.  Since the model developed by Landon et al. focuses primarily on 
organizational characteristics, the effects that physician-specific characteristics 
have on physician practice pattern are mostly left out of their model.  However, 
there is ample of evidence that suggests factors associated with a myriad of 
physician characteristics also affect physician behaviors.46 Factors such as 
physicians’ age, sex, race, and specialty have shown to be influential on 
physician behaviors.47  In addition, physician-specific characteristics, such as 
whether physicians are their patients’ primary care doctors, time spent with 
patients and physicians’ practice beliefs may also affect physician practice 
patterns.48  This dimension is fully captured in the model developed by Frölich et 
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al., which incorporates elements such as provider knowledge, attitude, and 
workload, as well as other physician demographic factors.  A fifth dimension of 
physician characteristics was thus added to the conceptual model.  In the revised 
conceptual framework, the combination of various organizational factors plays a 
role in influencing the physician dimension, as well as the resultant treatment 
decisions made by physicians. 
While Frölich et al. acknowledged the roles that direct financial incentives 
and organizational factors play on physician behaviors, they pointed out that 
patient-related factors had been studied relatively little in the context of provider 
incentive programs49.  Patient characteristics often play an important factor in 
influencing how physicians determine which health services they should provide 
during patient visits.  Frölich’s model further incorporated patient-related factors 
in addition to the provider characteristics outlined in the Landon model, which 
makes the model more comprehensive in capturing the interaction between 
patients and physicians in clinical practices.  This final dimension on patient 
characteristics was added to the combined model.  This dimension interacts with 
the provider and physician dimensions in the model, where the resultant 
treatment decisions made by providers reflect a combination of both 
organizational and physician characteristics, as well as patient-related factors.  .  
By combining the Frölich model with Landon’s model, the revised model provides 
a comprehensive representation of the patient, physician, and detailed 
organizational dimensions that influence physician practice patterns.   
16 
 
 
FIGURE 1: CONCEPTUAL MODEL 
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DATA SOURCE  
This study is executed employing a cross-sectional, retrospective cohort 
design using the National Ambulatory Medical Care Survey (NAMCS).  The most 
recently available datasets (2007–2010) were included in the analysis.  NAMCS 
is a federally conducted national survey on ambulatory medical care services 
managed by the National Center for Health Statistics (NCHS).  NAMCS uses a 3-
stage probability sampling design to randomly select patient visits in nonfederal, 
office-based clinical practices in the U.S.; patient encounters were selected 
based on geographic sampling units, and hospitals/physicians within each 
sampling unit.  The survey uses each patient-physician encounter as the 
sampling unit; survey questionnaire includes items such as a list of diagnoses, 
medications prescribed and clinical services provided, as well as patient 
demographics, patient payment sources, and details regarding physician 
practices.  The selected physician offices complete the NAMCS surveys for a 
one-week sampling period.  Stratification, clustering levels, and weight variables 
are provided for each patient visit record, and can be used to extrapolate the total 
number of visits made in the U.S.   
The NAMCS response rates have been consistent throughout the survey 
years.  Except for certain questions, such as race and ethnicity, the non-
response rates in NAMCS are generally below 5%.  In this study, the response 
rates ranged from the highest rate of 62% in 2009 to the lowest rate of 58% in 
2010.  NCHS imputes records that are missing the data on age, race, ethnicity 
18 
 
 
and gender based on imputation using physician specialty, geographic regions, 
and ICD-9 codes.50 
  
19 
 
 
METHODOLOGY 
INCLUSION CRITERIA: 
 
Inclusion criteria included prehypertensive adults between the age of 18 
and 60 with blood pressure between 120/80 mmHg and 139/89 mmHg. 
 
EXCLUSION CRITERIA: 
 
To differentiate the patients who visited providers for regular check-ups 
and chronic symptom management from those whose visits were acute in nature, 
this study only included patient records that were marked as “preventive” or 
“chronic problem-routine” in the survey item for “major reason for visit”.  This 
study also excluded records that indicated “chronic problem flare-up”, “new 
problem”, or “pre/post-surgery”.  For the same reason, this study excluded 
patient visits associated with “injury/poisoning (“intentional/unintentional/unknown 
intent”) or “adverse effect of medical/surgical care or adverse effect”.   
 The NAMCS survey requests the selected physicians’ offices to answer 
whether patients have a list of common comorbidities.  Since patients with certain 
comorbidities may require treatments that were more intensive than what the 
recommended prehypertension treatments, patient visit records with the following 
conditions were excluded from this study: chronic renal failure, congestive heart 
failure, chronic obstructive pulmonary disease and cancer.  
Since patients who were dually eligible for both Medicare and Medicaid 
were typically disabled and medically complex, this study also excluded patients 
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whose payment source was Medicare in order to limit the analysis sample to a 
comparatively healthy population. 
Figure 2 below provides a flowchart that illustrates the selection of the 
analysis sample using the inclusion and exclusion criteria mentioned above.   
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FIGURE 2. FLOW CHART OF NAMCS 2007–2010 ANALYSIS SAMPLE 
  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Total patient records in 2007 dataset: 32,778 
Total patient records in 2008 dataset: 28,741 
Total patient records in 2009 dataset: 32,281 
Total patient records in 2010 dataset: 31,229 
 
Combined patient records from 2007-2010: 
125,029 
 
61,062 are between the age of 18 and 60 
30,348 records had “preventive” or “chronic 
problem-routine” listed under “major reason for 
visit” 
3,696 records listed blood pressure between 
systolic blood pressure of 120-140 mm/Hg and 
diastolic blood pressure of 80-90 mm/Hg 
2,804 records did not have the following 
conditions: chronic renal failure, congestive heart 
failure, chronic obstructive pulmonary disease, 
cancer 
63,967 excluded 
 
30,714 excluded 
 
26,652 excluded 
 
892 excluded 
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Outcome Variables: 
 This study used three items in the NAMCS survey instrument to construct 
a binary outcome variable on lifestyle counseling.  The provision of lifestyle 
counseling was determined by the following items in the NAMCS survey: whether 
the following health education/counseling was provided during the visit – weight 
management, dietary changes, and smoking cessation.  Any positive response to 
the three health education/counseling questions would be categorized as “yes”; 
otherwise they would be categorized as “no”.   
Covariates: 
 The covariates were selected based on the following dimensions outlined 
in the conceptual model: financial incentives, administrative/management 
strategies, structural characteristics, information/normative influences, physician 
characteristics, and patient characteristics. 
Specific variables were grouped in the following order: 
Patient Characteristics:   
The variables associated with patient characteristics included patient 
demographic information on gender, age, race/ethnicity, diastolic and systolic 
blood pressure, and whether patients were diabetic, overweight, and/or smoked.  
Age was divided into four groups: 18–30, 31–40, 41–50, and 51–60.  For the 
records lacking information on race, NCHS imputes the race values based on 
imputation using physician specialty and geographic regions; the race data used 
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in this analysis were the imputed values.  To ascertain whether physicians would 
be more inclined to provide lifestyle counseling to patients whose blood pressure 
was borderline to the stage one hypertension threshold, the diastolic blood 
pressure measurement was divided into two groups: borderline normal: 80–87 
(mm Hg) and borderline hypertensive: 88–90 (mm Hg).  Similarly, the systolic 
blood pressure was divided into either borderline normal 120–137 (mmHg) or 
borderline hypertensive 138–140 (mmHg).   
Diabetes status was obtained based on the diabetes mellitus diagnosis 
ICD-9 codes in the NAMCS diagnosis fields (250.xx or 249.xx), or a single-item 
binary question on whether patients had diabetes.  The records that had the 
diabetes-related ICD-9 codes or those that answered yes in the single-item 
diabetes diagnosis question were categorized as having diabetes.  Whether 
patients were overweight was determined by patients’ Body Mass Index (BMI): 
those who had BMI equal or over 25 were categorized as being overweight.  
Patients’ smoking status was determined by the survey item on tobacco use: 
records that indicated that the patients were “current smokers” were categorized 
as smokers; those that indicated blank, unknown or “not-current” were 
categorized as non-smokers.   
 
Structural Characteristics:  
The variables associated with this dimension were: whether the practice 
was solo, whether weekend and evening appointments were provided, whether 
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the practice was located in a Metropolitan Statistical Area (MSA), and the region 
a practice was located in.  All the variables except region in this category were 
binary questions with two-level outcomes (yes/no); NAMCS divided regions into 
four groups: Northeast, Midwest, South, and West.      
 
Financial Incentives:  
Financial incentives were determined by the following variables: the 
percentage of revenue from Medicaid, the percentage of revenue from private 
insurance, and the level of capitation.   
NAMCS categorizes the percentage of revenue from Medicaid and private 
insurance into the following categories: blank, less than or equal to 25%, 26–
50%, 51–75% and more than 75%.  Since the distribution of 51–75% and more 
than 75% in both of the revenue questions was less than 10% of the total 
sample, this study collapsed the last two levels into a new category of “more than 
50%” for both variables.  The observations that were blank or missing were 
combined with the “less than or equal to 25%” category.  Both of the final 
variables used in the model included the following categories: less than or equal 
to 25%, 26–50%, more than 50%.   
The level of capitation was a composite variable constructed to determine 
the degree of managed care and capitation revenue associated with a practice.  
The variable was constructed based on the following NAMCS survey items: 
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1. “How many managed care contracts does this practice have, such as HMOs, 
PPOs, IPAs, and point-of-service plans?”  This analysis converted the continuous 
outcome into a categorical outcome based on the following levels: none, less 
than 3, 3–10, more than 10. 
2. “Roughly, what percentage of the patient care revenue received by this 
practice comes from managed care contracts?”  The observations with missing 
or blank responses were combined with the 0 category.  The final variable was 
consisted of the following levels: 0, <=25%, 26–50%, 51–75%, >75%.   
3. “Roughly, what percent of your patient care revenue comes from capitation?”  
NAMCS categorized this variable into the following categories: blank, <=25%, 
26–50%, 51–75%, more than 75%.  Since the distribution of the final two 
categories was less than 10% of the total analysis sample, this study combined 
the levels into the following categories, 0, <=25%, >25%. 
The level of capitation was constructed based on the combination of the 
above three questionnaire item.  The results were then divided into the following 
levels: Low, Low-medium, Medium-high, High, with the lowest level being 
predominantly FFS and highest level being predominantly capitation-oriented.  
 
Administrative and Management Strategies/Informational and Normative 
Influences:   
Two variables associated with EHR system were included in the model.  
The first EHR variable was derived from the question: “Does your practice have a 
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computerized system for reminders for guideline-based interventions and/or 
screening?”  NAMCS had five levels of response for this survey item: yes, no, 
computer was turned off, blank and unknown.  This study collapsed the 
responses into a binary variable of yes/no by combining the following categories 
into the “no” response: computer was turned off, blank, unknown.   
NAMCS assesses the use of patient problem lists based on two 
consecutive survey items: 1. Does your practice have a computerized system for 
patient history and demographic information? and 2. If your practice has a 
computerized system for patient history and demographic information, does it 
include a patient problem list?  The second question on the patient problem list 
had a six-level response (yes, no, not applicable, computer was turned off, blank 
and unknown); records that indicated that the physicians practice had no 
computerized system for patient history and demographic information were 
coded as “not applicable” in the subsequent question on the patient problem list. 
This study treated “not applicable” as not having a patient program list, along with 
blank, unknown and “computer was turned off”. 
 
Physician/Other Provider Characteristics:  
This category included whether the physicians surveyed were Doctors of 
Osteopathic Medicine (DO) or Doctors of Medicine (MD), whether the patients 
were seen by a Registered Nurse (RN) or a Licensed Practical Nurse (LPN), and 
the physician specialty.  The NAMCS data provides the detailed specialty of each 
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physician surveyed.  NAMCS then regroups the specific physician specialty into 
primary care, medical care, or surgical care for analytic purposes.  This study 
used the recoded physician specialty for the physician specialty question.  Due to 
the relatively few records associated with surgical care specialty, this study 
combined the medical care and surgical care specialties into one category.   
To assess whether the total time spent with patients correlates with 
whether lifestyle counseling was provided, the total amount of time that patients 
spent (in minutes) with physicians was included in this category.  Lastly, a survey 
item that measured the number of past clinic visits to the same physician was 
included in this dimension to assess whether having a prior relationship with 
physicians would affect the outcome.  This survey item was a continuous 
variable; this study categorized this variable into four categories: No prior visit, 1–
4 prior visits, 4–8 prior visits and more than eight prior visits.  
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STATISTICAL ANALYSIS 
 Descriptive statistics were used to describe the sample population.  
NAMCS uses sampling weights to obtain nationally representative estimates.  
This study used the patient visit survey weights in the NAMCS database that 
accounted for the sample of visits to represent the total national population.  This 
study also adjusted the analyses to account for the clustering of patients on the 
physician level by using the strata and the cluster variables specified by NAMCS.  
The results were reported as weighted frequencies, percentages and 95% 
confidence intervals for each predictor of interest.  
The analysis was conducted in SAS 9.3 (SAS Institute, Cary, North 
Carolina).  The model was fitted using the SURVEYLOGISTIC procedure for 
logistic regression modeling to calculate odds ratios (OR) and survey-corrected 
confidence intervals (CI).  Since NAMCS used multi-stage area probability 
design, the SURVEYLOGISTIC procedure was necessary for this analysis to 
account for the multiple stages of sampling, stratification and clustering that 
caused a departure from the assumption of independent sample points having 
equal probabilities of selection.  The covariates were selected based on the 
dimensions outlined in the theoretical framework, including patient and physician 
characteristics, provider structural characteristics, financial incentives, and 
administrative/management strategies.  All analysis was conducted at an alpha 
level of 0.05.  
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RESULTS 
 
SAMPLE POPULATION: 
 
 Table 1 presents the analysis sample characteristics.  The total analysis 
sample of 2,804 represented the weighted national estimate of 93,957,162 total 
patient visits.  Roughly 30% of the analysis sample received at least one form of 
lifestyle counseling during their visits.  The analysis sample tended to be female 
(58%), white (82%), and over 40 years old (57%).  The mean blood pressure of 
the analysis sample is 126.95/82.39 mmHg, which fell into the range of low-range 
prehypertension (blood pressure between 120–129/80–84 mm Hg).  11% of the 
analysis sample had a diabetes diagnosis, while 15% of the analysis sample was 
coded as current smokers in their records.  Lastly, 46% of the analysis sample 
was considered to be overweight (BMI equal or larger than 25).   
Roughly 20% of the analysis sample was composed of first-time patients; 
24% of them had more than five prior visits to the same provider.  The mean visit 
time in the analysis sample was 20.10 minutes – a figure that was higher than 
the reported national median of 15 minutes per visit in 2011.51 
Among the analysis sample, 89% of the visits were located in what was 
considered a MSA; 40% of the visits were located in the Southern region.  In 
terms of the provider characteristics, 34% of the visits were conducted in solo 
practices.  42% of these visits were conducted in offices that had an electronic 
problem list as part of their electronic health record system; 44% of them were 
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conducted in offices that had electronic reminders on medical guidelines.  79% of 
patients in the analysis sample visited primary care physicians. 
Lastly, 39% of the physician offices received more than 75% of their 
revenue from private insurance;  Medicaid accounted for comparatively less 
percentage of the total revenue – only 15% of the practices surveyed received 
more than 26% of their revenue from Medicaid.   
The age distribution of the sample varied significantly between those who 
received lifestyle counseling and those who did not.  The group that received 
lifestyle counseling had fewer observations in the 18–30 age group compared 
with their counterparts (14% vs. 22%), but had a higher percentage of the 51–60 
age group (35% vs. 28%).  The lifestyle counseling group also had a higher 
prevalence of diabetes (19% vs. 8%), were more likely to be smokers (19% vs. 
14%) or be overweight (56% vs. 42%).  However, the systolic and diastolic blood 
pressure measurements were not significantly different between the two groups.  
The patient visits that had a lifestyle counseling component were more likely to 
be conducted at a solo practice (41% vs. 31%) and be in a MSA (92% vs. 88%).  
Lastly, visits that had a lifestyle counseling component were more likely to take 
place at offices equipped with a patient problem list component in their EHR 
systems (49% vs. 39%), or had an electronic reminder system for clinical 
guidelines (53% vs. 41%).   
31 
 
 
TABLE 1: Analysis Sample Characteristics of Clinic Visits of 
Prehypertensive Patients (NAMCS 2007–2010) 
 
Predictor 
Frequency - 
Sample Population 
N= 2804 
(% of total analysis 
sample) 
Sample  
Population 
Weighted 
Frequency 
Lifestyle  
Counseling 
Not Provided 
(%) 
n=2030 (70) 
Lifestyle  
Counseling  
Provided 
(%) 
n=774 (30) 
p-value 
 
Data year      
    2007  770 (27) 25,353,273 27 27 0.8949 
    2008 643 (23) 21,992,481 24 23  
    2009 707 (27) 25,169,131 26 28  
    2010 684 (23) 21,442,277 23 22  
      
Sex         
    Females  1639 (58) 54,865,179 60 56 0.1464 
    Males 1165 (42) 39,091,983 40 44  
      
Age Group 
(years)  
    
 
    18–30  516 (19) 18,190,920 22 14 0.0040* 
    31–40 627 (23) 21,613,975 23 23  
    41–50 805 (27) 25,812,421 27 28  
    51–60 856 (30) 28,339,846 28 35  
      
Race         
    White    2180 (82) 76,918,232 83 80 0.4229 
    Black 454 (13) 12,575,182 13 15  
    Other  170 (5) 4,463,748 5 5  
      
Systolic BP 
(mm/Hg)  
    
 
    120–137 2647 (95) 89,161,073 95 94 0.1939 
    138–140 157 (5) 4,796,089 5 6   
      
Diastolic BP 
(mm/Hg)  
    
 
   80–87 2550 (91) 85,418,968 91 91 0.8670 
   88–90 254 (9) 8,538,194 9 9  
      
  Mean systolic 
BP  
126.95 (0.16) 
95% CI 
(126.64–127.26) 
126.89 (0.18) 127.08 (0.28) 
 
  Mean diastolic 
BP  
82.39 (0.09) 
95% CI  
(82.22–82.56) 
82.40 (0.10) 82.37 (0.14) 
 
      
Diabetes        
   No  2460 (89) 83,323,187 92 81 <0.0001* 
   Yes 344 (11) 10,633,975 8 19  
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Predictor 
Frequency - 
Sample Population 
N= 2804 (% of total 
analysis sample) 
Sample 
Population 
Weighted 
Frequency 
Lifestyle 
Counseling Not 
Provided (%) 
n=2030 (70) 
Lifestyle 
Counseling 
Provided (%) 
n=774 (30) 
p-value 
Smoke      
   No 2338 (85) 79,538,800 86 81 0.0162* 
   Yes 466 (15) 14,418,362 14 19  
      
Overweight        
  No 1466 (54) 50,556,140 58 44 <0.0001* 
  Yes 1338 (46) 43,401,022 42 56  
      
Solo Practice        
      
  No 2052 (66) 61,761,279 69 59 0.0042* 
  Yes 752 (34) 32,195,883 31 41  
      
Region         
   Northeast 531 (18) 16,824,834 18 18 0.3090 
   Midwest 651 (22) 21,107,728 23 21  
   South 948 (40) 37,807,930 38 45  
   West 674 (19) 18,216,670 20 17  
      
Metropolitan 
Statistical Area 
(MSA)    
     
   MSA  2561 (89) 83,714,616 88 92 0.0417* 
   Non-MSA 243 (11) 10,242,546 12 8  
      
Weekend/ 
Evening 
Appointment 
Availability   
     
   No   2000 (73) 68,220,955 74 70 0.2274 
   Yes   804 (27) 25,736,207 26 30  
      
Office Had 
Electronic 
Patient Problem 
list   
     
   No    1664 (58) 54,356,902 61 51 0.0015* 
   Yes 1140 (42) 39,600,260 39 49  
      
Office Had 
Electronic 
Reminder of 
Guidelines   
     
   No   1667 (56) 52,321,623 59 47 0.0003* 
   Yes 1137 (44) 41,635,539 41 53  
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Predictor 
Frequency - 
Sample Population 
N= 2804 (% of total 
analysis sample) 
Sample 
Population 
Weighted 
Frequency 
Lifestyle 
Counseling Not 
Provided (%) 
n=2030 (70) 
Lifestyle 
Counseling 
Provided (%) 
n=774 (30) 
p-value 
Time Spent with 
MD (min)   
20.10 (0.33) 
95% CI 
(19.46–0.74) 
19.64 (0.00) 21.08 (0.71)  
Past Visits to 
Provider  
     
No prior visits 551 (20) 19,453,421 9 10 0.1683 
1–4 prior visits 1551 (56) 52,234,949 59 54  
5–8 prior visits 420 (14) 13,290,664 14 14  
 8 visits 282 (10) 8,978,128 9 10  
      
MD/DO Seen      
MO  2452 (89) 83,711,742 89 89 0.9363 
DO  352 (11) 10,245,420 11 11  
      
RN/LPN Seen      
No  2071 (72) 67,334,076 71 73 0.6467 
Yes 733 (28) 26,623,086 29 27  
      
Physician 
Specialty  
     
Primary Care 2031 (79) 73,930,135 77 83 0.0720 
Specialty/ 
Surgical 
773 (21) 20,027,027 23 17  
      
% revenue from 
Medicaid   
     
0–25%  2025 (80) 75,205,710 78 86 0.0005* 
26–50% 395 (11) 10,299,230 13 7  
>50% 249 (4) 3,959,279 4 4  
       
% revenue from 
private 
insurance  
     
0–25%  999 (29) 23,358,861 24 27 0.3313 
26–75% 787 (31) 29,091,436 32 28  
>75% 876 (39) 36,704,154 38 41  
       
Level of 
Capitation  
     
Low 395 (12) 11,299,404 11 13 0.7556 
Low-medium 787 (24) 22,833,952 25 22  
Medium-high  1245 (47) 44,440,737 46 50  
High  377 (17) 15,383,069 16 15  
*p<0.05 
  
34 
 
 
BIVARIATE ANALYSIS: 
 
 Table 2 presents the results from the bivariate analyses.  Several 
significant variables were in the patient characteristics dimension, including age 
group with the overall significance of p=0.0025; specifically, the 51–60 age group 
had 1.85 times the odds to receive lifestyle counseling advice compared with the 
reference group (the 18–30 age group; 95% CI=1.34–2.57).  Several patient risk 
factors were significant predictors of whether physicians provided lifestyle 
counseling: patients who were diabetic had 2.54 times the odds of receiving 
lifestyle counseling compared with those without diabetes (95% CI=1.92–3.35).  
The odds ratio of smokers was 1.45 compared with non-smokers (95% CI=1.08–
1.95), and 1.76 for those who were overweight (95% CI=1.37–2.27) compared 
with those with normal body weight.   
Several provider characteristics were associated with the outcome.  Those 
clinics that were located in non-MSA areas were less likely to provide lifestyle 
counseling advice compared with those that were located in MSA (OR=0.62, 
95% CI=0.39–1.00).  Patient visits conducted at clinics with  electronic patient 
problem lists or electronic reminders of clinical guidelines were more likely to 
include a lifestyle counseling component (OR=1.52, 95% CI=1.17–1.96, and 
OR=1.67, 95%CI=1.26–2.21, respectively).  In the financial dimension, only the 
percentage of revenue from Medicaid was significantly associated with the 
outcome – visits made at clinics that had 26–50% of revenue from Medicaid were 
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less likely to had a lifestyle counseling component compared with the reference 
group (0–25% of Medicaid revenue), with the OR of 0.46 (95% CI = 0.32–0.67).  
 
Table 2: Bivariate Analysis of Factors Associated with Whether Lifestyle 
Counseling Was Provided During Clinic Visits for Patients with 
Prehypertension – NAMCS 2007–2010 (N=2,804; Lifestyle Counseling 
Provided: 774   Lifestyle Counseling Not Provided: 2030) 
 
Predictor (Global p-
value) 
Odds Ratio (95% CI) p-value 
Data year   (0.8756)    
    2007  1.00 (ref)  
    2008 1.00 (0.66–1.52) 0.9867 
    2009 1.10 (0.78–1.55) 0.5820 
    2010 0.95 (0.66–1.37) 0.7906 
   
Sex     
    Females  1.00  
    Males 1.17 (0.95–1.46) 0.1476 
   
Age Group (0.0025)*      
    18–30  1.00  
    31–40 1.48 (1.02–2.13) 0.0373* 
    41–50 1.59 (1.12–2.25) 0.0098* 
    51–60 1.85 (1.34–2.57) 0.0002* 
   
Race (0.4155)   
    Black    1.00   
    White 0.82 (0.61–1.11) 0.1972 
    Other  0.92 (0.53–1.60) 0.7656 
   
Systolic BP (mm/Hg)     
    120–137 1.00  
    138–140 1.34 (0.86–2.10) 0.1961 
   
Diastolic BP (mm/Hg)     
   80–87 1.00  
   88–90 1.04 (0.68–1.59) 0.8662 
   
Diabetes     
   No  1.00  
   Yes 2.54 (1.92–3.35) <0.0001* 
   
Smoke     
   No 1.00  
   Yes 1.45 (1.08–1.95) 0.0145* 
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Predictor (Global p-
value) 
Odds Ratio (95% CI) p-value 
Overweight     
  No 1.00  
  Yes 1.76 (1.37–2.27) <0.0001* 
   
Solo Practice     
  Yes 1.00  
  No 0.66 (0.49–0.88) 0.0048* 
   
   
Region (0.3232)   
  Northeast 1.00   
  Midwest 1.10 (0.70–1.76) 0.6584 
  South 1.32 (0.88–1.97) 0.1837 
  West 0.96 (0.63–1.47) 0.8622 
   
Metropolitan Statistical 
Area (MSA)    
  
  MSA  1.00  
  Non-MSA 0.62 (0.39–1.00) 0.0476* 
   
Weekend/Evening 
Appointment 
Availability   
  
  No   1.00  
  Yes   0.83 (0.61–1.23) 0.2284 
   
Electronic Patient 
Problem list   
  
  No    1.00  
  Yes 1.52 (1.17–1.96) 0.0016* 
   
Electronic Reminder of 
Guidelines   
  
  No   1.00  
  Yes 1.67 (1.26–2.21) 0.0003* 
   
Time Spent with MD 
(min)   
1.01 (1.01–1.02) 0.0586 
   
Past Visits  to Provider 
(0.1099) 
  
  No prior visits 1.00  
  1–4 prior visits 1.22 (0.82–1.82) 0.3191 
  5–8 prior visits 1.23 (0.69–1.84) 0.6357 
  > 8 prior visits 1.04 (0.62–1.74) 0.8850 
   
MD/DO Seen     
   MO  1.00  
   DO  1.01 (0.71–1.44) 0.9365 
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Predictor (Global p-
value) 
Odds Ratio (95% CI) p-value 
RN/LPN Seen     
   No  0.93 (0.69–1.26) 0.6469 
   Yes 1.00  
   
Physician Specialty     
   Primary Care 1.00  
   Specialty/Surgical 0.70 (0.48–1.03) 0.0723 
   
% revenue from 
Medicaid  (0.0004)*   
  
   0–25%  1.00   
   26–50% 0.46 (0.32–0.67) <0.0001 * 
   >50% 0.74 (0.40–1.34) 0.3186 
    
% revenue from private 
insurance  (0.2148) 
  
   0–25%  1.00  
   26–75% 0.79 (0.55–1.23) 0.1909  
   >75% 0.96 (0.68–1.37) 0.8379 
    
Level of Capitation  
(0.5251) 
  
  Low 1.00   
  Low-medium 0.84 (0.56–1.27) 0.4181 
  Medium-high  1.00 (0.68–1.48) 0.9962 
  High  0.83 (0.48–1.45) 0.5191 
*P<0.05   
 
 
Logistic Regression: 
 Table 3 presents the results of the logistic regression model.  The patient 
characteristics dimension had several significant variables in predicting whether 
a patient received lifestyle counseling advice from their physicians after adjusting 
for other variables.  The model found that diabetic patients had 2.32 times the 
odds of receiving at least one form of lifestyle counseling compared with non-
diabetic patients (95%CI, 1.70–3.17); patients who smoked reported an OR of 
1.65 (95%CI, 1.19, 2.29) compared with non-smokers; similarly, those who were 
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overweight had an OR of 1.64 (95% CI: 1.25–2.15).  The systolic and diastolic 
blood pressure, on the other hand, had no statistically significant effect on 
whether lifestyle counseling was provided.  The two blood pressure 
measurements were divided into borderline normal and borderline hypertensive.  
It appears that even as patients’ diastolic and/or systolic measures approached 
the borderline threshold of stage one hypertension, it did not significantly alter the 
likelihood of patients receiving lifestyle counseling advice.  
 In the bivariate analyses, the patients in the age group of 51–60 had 1.85 
times the odds of receiving lifestyle counseling advice compared with the 
referenced 18–30 age group.  This association became non-significant in the 
logistic regression model.  It is possible that the effect of the age group was 
negated by the fact that an increase in age may also be associated with an 
increase in the number of patient risk factors not otherwise accounted for.  
Similarly, the effect of whether a practice was located in MSA, while significant in 
bivariate analysis (OR=0.62), became non-significant in the logistic regression 
model after adjusting for other factors.  Other variables in the model, such as 
regions or other provider/patient characteristics, could have contributed to this 
change.     
 In the dimension of providers’ structural characteristics, non-solo practices 
had the odds ratio of 0.67 in providing lifestyle counseling (95% CI: 0.50–0.90) 
compared with solo practices.  The elements associated with a practice’s 
administrative and management strategies, as well as informational and 
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normative influences, also appeared to have significant effects on the outcome.  
Visits made to clinics equipped with a patient problem list and electronic 
reminders of medical guidelines had ORs of 1.46 and 1.42 to receive lifestyle 
counseling compared with clinics not equipped with these EHR features (95% CI: 
1.08–1.98 and 1.03–1.96, respectively).  This demonstrated a significant 
influence that the EHR system played in the outcome.  Lastly, physician specialty 
was shown to be a significant factor – physicians in the medical/surgical 
specialties had the odds ratio of 0.67 (95% CI: 0.45–0.99) compared with primary 
care physicians in providing lifestyle counseling to prehypertensive patients.   
 
TABLE 3:  
Multivariate Analysis of Factors Associated with Whether Lifestyle 
Counseling Was Provided During Clinic Visits for Patients with 
Prehypertension – NAMCS 2007–2010(N=2,799; Lifestyle Counseling 
Provided: 773; Lifestyle Counseling Not Provided:2026)++ 
 
Predictor (Global p-
value) 
Odds Ratio (95% CI) P-value 
Data year  (0.4643)   
    2007  1.00  
    2008 0.92 (0.59–1.42) 0.6809 
    2009 1.06 (0.76–1.49) 0.7303 
    2010 0.78 (0.53–1.16) 0.2213 
   
Sex  (0.6324)   
    Females  1.00  
    Males 0.94 (0.74–1.21) 0.6324 
   
Age Group (years) 
(0.3031) 
  
    18–30  1.00  
    31–40 1.27 (0.89–1.80) 0.1908 
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Predictor (Global p-
value) 
Odds Ratio (95% CI) P-value 
Age Group (years) 
(0.3031) 
  
    41–50 1.23 (0.85–1.77) 0.2765 
    51–60 1.42 (0.98–2.04) 0.0613 
   
Race  (0.2037)   
    Black    1.00   
    White 0.76 (0.56–1.03) 0.6139 
    Other  0.86 (0.48–1.55) 0.0810 
Systolic BP (mm/Hg)    
    120–137 1.00  
    138–140 1.30 (0.82–2.07) 0.2712 
   
Diastolic BP (mm/Hg)    
   80–87 1.00  
   88–90 1.01 (0.64–1.58) 0.9816 
   
Diabetes    
   no  1.00  
   Yes 2.32 (1.70–3.17) <.0001** 
   
Smoke    
   No 1.00  
   Yes 1.65 (1.19–2.29) 0.0026** 
   
Overweight    
  No 1.00  
  Yes 1.64 (1.25–2.15) 0.0004** 
   
Solo Practice    
  Yes 1.00  
  No 0.67 (0.50–0.90) 0.0074* 
   
Region  (0.3514)   
   Northeast 1.00   
   Midwest 1.07 (0.69–1.64) 0.7757 
   South 1.26 (0.87–1.81) 0.2165 
   West 0.89 (0.60–1.32) 0.5511 
   
Metropolitan 
Statistical Area (MSA)   
  
   MSA  1.00  
   Non-MSA 0.63 (0.38–1.06) 0.0813 
   
Weekend/Evening 
Appointment  
  
   No   0.87 (0.63–1.20) 0.3902 
   Yes   1.00  
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Predictor (Global p-
value) 
Odds Ratio (95% CI) P-value 
Office Had Electronic 
Patient Problem list  
  
   No    1.00  
   Yes 1.46 (1.08–1.98) 0.0132* 
   
Office Had Electronic 
Reminder of 
guidelines 
  
   No   1.00  
   Yes 1.42 (1.03–1.96) 0.0346* 
Time Spent with MD 
(min)  
1.01 (1.00–1.02) 0.0659 
   
Past Visits to Provider  
(0.2612) 
  
   No prior visits 1.00   
   1–4 prior visits 1.08 (0.72–1.64) 0.7160 
   5–8 prior visits 0.96 (0.56–1.65) 0.8873 
   > 8 prior visits 1.01 (0.60–1.72) 0.9670 
   
MD/DO Seen    
   MO  1.00 (0.69–1.42) 0.9875 
   DO  1.00  
   
RN/LPN Seen    
   No  1.00  
   Yes 0.99 (0.72–1.36) 0.9813 
   
Physician Specialty    
   Primary Care 1.00  
   Specialty/Surgical 0.67 (0.45–0.99) 0.0427* 
   
% revenue from 
Medicaid  (0.0066)* 
  
   0–25%  1.00   
   26–50% 0.45 (0.29–0.71) 0.0007* 
   >50% 0.68 (0.37–1.24) 0.2037 
    
% revenue from 
private insurance 
(0.3711) 
  
   0–25%  1.00   
   26–75% 0.70 (0.45–1.08) 0.1024 
   >75% 0.75 (0.49–1.15) 0.1897 
   
Level of Capitation 
(0.7132) 
  
  Low 1.00  
  Low-medium 0.82 (0.52–1.30) 0.4040 
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Predictor (Global p-
value) 
Odds Ratio (95% CI) P-value 
Level of Capitation 
(0.7132) 
  
  Medium-high  1.95 (0.63–1.43) 0.8093 
  High  0.78 (0.45–1.36) 0.3812 
 
Model was fitted using SURVEYLOGISTIC procedure for logistic 
regression modeling to account for the multistage area probability 
designs used by NAMCS 
++ 
5 observations were deleted due to missing values 
*p<0.05 
 
Model p-value (Likelihood Ratio)=<0.0001 
c-statistic =0.68 
Likelihood Ratio Chi-Square: 9654757.18 
Degrees of Freedom: 39 
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DISCUSSION: 
 This study intended to provide an understanding of the factors that drive 
physicians’ propensity to provide lifestyle counseling to prehypertensive patients 
during clinic visits.  The study’s results were mostly consistent with the theoretical 
framework, where factors in the patient, physician and provider dimensions were 
significantly associated with whether lifestyle counseling was provided.  At the 
patient level, existing patient risk factors, including diabetes, being overweight 
and being a smoker were significant predictors of patient visits that included at 
least one form of lifestyle counseling.  At the provider level, visits that took place 
at solo practices increased the likelihood of physicians providing lifestyle 
counseling, as did having an electronic patient problem list or electronic 
reminders of clinical guidelines.  In the dimension of physician characteristics, 
being a primary care physician significantly increased the odds of providing 
lifestyle counseling.  Lastly, among the financial variables, only the percentage of 
revenue from Medicaid was significantly associated with a lower propensity of 
providing lifestyle counseling.    
 The results of this study are intuitive and logical as the commonly found 
factors that drive physician practice variations in other similar literature.42–43 
Physicians often make their decisions on medical treatments and time allocation 
based on a complex mix of factors during patient visits.  Physician practice styles 
have been found to be correlated with physician, provider, and patient-related 
factors across different diagnoses and patient populations in the past.46–49  This 
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study provided an examination of the factors that drove physicians’ propensity to 
provide lifestyle counseling as an early intervention to a population with relatively 
low cardiovascular risks.  This study found that only close to a third of the clinical 
encounters with prehypertensive patients involved at least one of the following 
lifestyle counseling elements: weight reduction, dietary changes, and smoking 
cessation.  This finding is consistent with previous studies derived from similar 
nationwide retrospective surveys on lifestyle counseling, where only 37% of 
hypertensive patients received at least one form of lifestyle counseling.52  
Similarly, a study that video recorded clinical vignettes of patient visits to 
examine primary care physicians’ awareness of CVD prevention guidelines found 
that while the overall adherence to guidelines was high when physicians 
encountered patients with medium or high CVD risks, fewer than two-third of the 
physicians recommended any form of lifestyle counseling to patients with lower 
health risks.53  Since the study used video recordings to study physician 
behaviors, the physicians in the study potentially may be more mindful of their 
clinical decisions during the recording process.  Thus, the study may represent 
best-case scenarios among practitioners in dispensing lifestyle counseling advice 
to low-risk patients.  The relatively small percentage of patients who received 
lifestyle counseling underscored the missed opportunities for physicians to 
provide early intervention to patients who were low-risk, but had already began to 
develop a CVD risk factor in the form of prehypertension.  
Consistent with prior findings, this study found that patients who received 
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lifestyle counseling also had higher rates of health risk factors such as diabetes, 
being overweight, or were identified as current smokers.  This finding was 
consistent with several previous nationwide cross-sectional studies on patient-
related factors associated with physician practice patterns.46,47  A 2005 physician 
survey found that recommendations for CVD prevention were driven primarily by 
how physicians perceived patients’ level of risks.53  Patient risk factors were 
major predictors for physicians to provide guideline-recommended care.  
Specifically, patients who were identified as having intermediate or high CVD 
risks were significantly more likely to receive preventive interventions such as 
physical activities, cardiac rehabilitation, dietary recommendations, and weight 
reduction compared with those who were considered low-risk.53  Diabetic 
patients, in particular, have been shown to be more likely to receive dietary 
advice from health care providers.54  However, in this study, increased blood 
pressure was not associated with lifestyle counseling after adjusting for other 
factors - this may be due to the fact that the physicians surveyed may have 
considered patients with only prehypertension as a relatively low-risk population.   
This study found that compared with primary care physicians, physicians 
in specialty/surgical care had 0.67 times the odds of providing lifestyle 
counseling.  Physicians in different specialties tend to have different 
communication patterns with patients.  Family practice physicians, for example, 
are far more likely to explore psychosocial issues that affect their patients.  In the 
context of patient care, having a communication style with a focus on potential 
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psychosocial issues may be more conducive to providing lifestyle counseling.55  
In addition, past research has shown that the degree of incorporation of CVD 
prevention guidelines in clinical practices differs by physician specialty.  A 
physician survey found that compared with primary care physicians and 
cardiologists, OB/Gyns did not rate themselves as effective in managing patients’ 
lipids level, blood pressure, preventing heart disease, or providing lifestyle 
counseling, nor were they as aware of the national guidelines for cholesterol and 
blood pressure management.53   Considering that as much as 67% of OB/Gyns 
reported that they provided primary care to their patients, there may be missed 
opportunities for OB/Gyns to play a significant role in helping female patients to 
identify early CVD risk factors.53  While the data used in this study did not allow 
comparison of how specific specialties differ from PCPs in providing lifestyle 
counseling, this study’s finding was consistent with other prior research on 
physician specialty’s effect on lifestyle counseling for patients who presented 
CVD risks.     
This study found that non-solo practices had 0.67 times the odds of 
providing lifestyle counseling compared with solo practices.  The organizational 
setting of physician practices has been shown to be a consistent predictor of 
physician practice patterns across different specialties; physicians in solo 
practices are more likely than physicians in group practices, academic centers, 
and HMOs to pursue further treatments.45  Group practice settings allow frequent 
formal and informal consultations with other physicians, which may influence the 
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cultural norm at group practices, and further influence physicians’ treatment 
patterns.56  In addition, solo practice physicians tend to have a higher propensity 
to order diagnostic tests and referrals compared with their counterparts in group 
practices.   
  Provider organizations that were equipped with patient problem lists had 
1.46 times the odds of providing lifestyle counseling while having electronic 
reminders of clinical guidelines had an OR of 1.42.  The patient problem list is a 
key and required element of EHR systems and provides a concise view of 
patients’ medical problems.  A patient problem list that is consistently maintained 
and regularly updated may be particularly useful in providing information on 
diagnoses and the treatments provided to patients.  It also may encourage 
superior clinical decision-making, prevent redundant clinical actions or leaving 
patients’ problems untreated.57, 58  In the context of primary care, utilizing a 
problem list to monitor a condition such as prehypertension potentially could link 
all the relevant health care encounters associated with cardiovascular health to 
providers’ records to facilitate ongoing monitoring.  
Similarly, prior research on health information technology has shown that 
electronic reminders can have a positive effect on increasing adherence to 
clinical guidelines in the context of preventive health care.59  Electronic reminders 
of guidelines-based care typically are embedded in EHR systems, and can 
increase adherence to guidelines or protocol-based care by providing medical 
decision support.  Prior studies on the capability of clinical reminder systems to 
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affect provision of services have been mixed: while some previous research 
showed mixed results in the management of coronary artery disease, diabetes or 
congestive heart failure,45,60 other studies have shown that electronic health 
record systems with clinical reminders can facilitate rapid viewing of patient risk 
factors and assist in physicians’ identification and treatment of CVD risks. 54  This 
study shows that in the context of preventive care, the clinical reminder system 
may have aided physicians to provide more timely lifestyle counseling to 
prehypertensive patients.  
Among all the variables in the financial dimension, only the percentage of 
revenue from Medicaid had a significant effect on whether lifestyle counseling 
was provided: clinics that had 26–50% of their revenue from Medicaid had an OR 
of 0.45 compared with clinics with only 0–25% of revenue from Medicaid.  Other 
types of financial-related variables, including the percentage of revenue from 
private insurance, and the level of capitation were not significant in the model.   
Some studies suggest that growth in the proportion of revenue from 
Medicaid tends to increase the rates of referrals or the diagnostic tests ordered.  
The correlation may be due to the generally poorer health status of the Medicaid 
population, which demands more health services during clinical encounters.47  
Some studies on health care utilization found no significant differences between 
private pay and Medicaid patients in terms of visit length, receipt of health 
education services, or the number of diagnostics and treatments provided during 
patient visits.61  However, many large population-based studies on health care 
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utilization tend to focus on whether treatments and diagnostic tests were 
provided on an aggregate level, but less is known about the potential 
discrepancy of the specific content of care provided to Medicaid patients. 
This study found that clinics with more Medicaid revenue provided less 
lifestyle counseling advice during patient visits.  It is possible that while Medicaid 
patients with poorer health status may prompt physicians to order more 
diagnostic tests and referrals in prior population-based studies, the same kind of 
effect disappeared in a healthier population with fewer risk factors.  Furthermore, 
clinics with a higher percentage of Medicaid revenue could either be Community 
Health Centers or were located in lower-income neighborhoods where the patient 
population had more complex health needs that were not otherwise captured in 
the NAMCS survey.   
There is evidence to support that, in the context of preventive care, 
Medicaid patients tend to receive less guideline-recommended care54.  Female 
patients with Medicaid as payment source tend to receive less recommended 
preventive services such as breast exam, pelvic exam, Pap test, depression 
screening  and mammography compared with women with private insurance.62  
Past studies have shown that patients’ socioeconomic (SES) status seems to 
have the biggest effect on physicians’ perception of patients among a set of 
patient characteristics including gender, race, and health risk factors.  SES status 
also may influence perceived belief by physicians on patients’ ability to 
understand instructions or to follow clinical advice62, which  may further translate 
50 
 
 
into fewer preventive services provided to patients with lower SES status.   
The level of revenue in capitation had no effect on the outcome of this 
study.  While it makes sense that a heavily capitated environment could reduce 
the incentives for physicians to provide lifestyle counseling due to the potential 
added costs 44, the effect of managed care/capitation on physician behaviors has 
not always been consistent with past research.  Two separate studies that used 
clinical vignettes to examine how provider characteristics influence physician 
practice patterns in primary care found no significant effect of the type of financial 
reimbursement – specifically the proportion of managed care revenue – on 
physicians’ treatment patterns.35,63   
There are several theories that could offer an explanation for the overall 
lack of effect of financial-related variables in this study.  Provider organizations 
could be divided into independent practice association (IPO), preferred provider 
organizations (PPO), integrated medical groups, and group/staffed HMOs.35  
Physicians in larger practices such as IPO or PPO, who see both HMO and non-
HMO patients, may find it impractical to base their treatment decisions on 
individual patients’ insurance status.  Instead, physicians may make their 
treatment decisions based on the average insurance coverage in the geographic 
area that they practice in.47  Furthermore, physicians in clinics that serve 
predominantly Medicaid patients may be located in lower-income areas where 
health status is lower, and may adapt their treatment decisions based on this 
factor.  The sometimes conflicting effects of managed care practices may be 
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difficult to discern in cross-sectional, population-based surveys, as practices with 
large managed care revenue may have financial or administrative infrastructure 
to manage a large number of patients, albeit with more time constraints.  
However, they also may have better management infrastructure to provide 
guideline-concordant care.63  Lastly, financial incentives tend to have cascading 
effects based on the combination of payment mechanisms between insurance 
plans, physician groups, and arrangements between physician groups and 
individual physicians.63  The data in NAMCS may not have fully captured these 
complexities. 
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CONCLUSION: 
The results of this study provided important information about the 
provision of lifestyle counseling advice in the context of preventive care in this 
country.  This study showed that recommendation for lifestyle interventions was 
suboptimal for a relatively low-risk population such as prehypertensive patients.  
This was especially true for the patients without additional risk factors, such as 
being overweight, being a smoker, or having diabetes.   
Among all the significant factors associated with the provision of lifestyle 
counseling, electronic patient problem lists and electronic reminders of clinical 
guidelines are perhaps two of the more easily adaptable strategies for providers 
to integrate into their clinical practices.  The results from this study support prior 
research findings that electronic patient problem lists and electronic reminder 
systems may prove to be useful in disease prevention.  The NAMCS data did not 
support further examination of the extent and the quality of EHR usage among 
providers.  However, having both the electronic patient problem list and the 
electronic reminders features may be indicative that a provider had a more 
sophisticated and well-integrated EHR system that enabled physicians to pay 
extra attention to patients’ blood pressure during patient encounters.  The data 
gathered from these providers may be more reliable in terms of the content 
recorded, and allowed more exploration of the details of each patient-physician 
encounter compared to the paper-based records.64  Of course, the variations in 
the design and feel of EHR systems to individual providers remain quite 
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substantive; therefore further investigations are needed to understand the most 
productive EHR design elements.  The EHR system’s potential advantage in 
detailed record keeping may prove to be valuable in terms of future research on 
population health and health care quality.  This may be particularly important in 
the context of health reform policies implemented by the Patient Protection and 
Affordable Care Act (ACA) in 2010.  Furthermore, as many states opted to 
expand Medicaid for their uninsured and under-insured residents under the ACA, 
it is important to gain new insights on the disparity of preventive health services 
provided to Medicaid patients.  The difference in the receipt of lifestyle 
counseling between Medicaid and private pay patients may denote potential 
discrepancy in the quality of care among the two groups.   
 This study should be interpreted with some caveats.  The data in NAMCS 
was obtained from documentation of office records at physician offices.  Thus, to 
some extent, the results of this analysis reflected how well the provision of 
lifestyle counseling was documented by the providers surveyed.  Past research 
has shown that documentation of guideline-concordant care was high overall but 
became markedly lower in guidelines on blood pressure goal and lifestyle 
counseling due to the lack of specific records in patient notes.54  In addition, the 
NAMCS survey instrument did not specify either the intensity or the extent of how 
much each of the lifestyle counseling provision should be discussed during 
patient visits to be considered as “service provided”, which may lead to either 
under or over-documentation by the providers surveyed.  The lack of accuracy in 
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recording primary care providers’ smoking cessation counseling is especially 
well-documented – past research has found that patients reported that their 
physicians provided smoking cessation counseling at a much higher rate than 
what was documented in either physicians’ EHR systems or paper-based 
documentation.65  Lastly, the use of cross-sectional data based on single patient 
visits does not allow longitudinal analysis of how physicians manage patients’ 
prehypertension on a longer term basis.  There may be other unobserved 
elements associated with patient and provider preferences and behaviors that 
were not captured in either the survey instrument or the data.  Since this study 
did not construct any causal model, all of the results in this study should be 
viewed as associations that encourage potential future investigation and 
validation.  
This study reveals that in a relatively low-risk patient population such as 
the prehypertensive patients, there are missed opportunities for physicians to 
provide lifestyle counseling to prevent the potential development of CVD.  Future 
study is needed to investigate how physicians view and treat prehypertensive 
patients to elucidate both physicians’ attitude toward prehypertension, and how 
much lifestyle counseling is provided to this population as a strategy for early 
intervention over a lengthier period of time.   
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APPENDIX 
Data Summary: 
Number of Strata 188 
Number of Clusters 671 
Number of Observations 2804 
Sum of Weights 93957162 
 
Lifestyle Counseling Components in the NAMCS Data: 
Diet/Nutrition Counseling  
DIETNUTR Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
No 2204 72440761 4329306 77.0998 1.4517 
Yes 600 21516401 1769720 22.9002 1.4517 
Total 2804 93957162 5239151 100.000   
 
 
Tobacco Use/Exposure Counseling  
TOBACED Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
No 2656 89813637 5160419 95.5900 0.4962 
Yes 148 4143525 457463 4.4100 0.4962 
Total 2804 93957162 5239151 100.000   
 
 
Weight Reduction Counseling 
WTREDUC Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
No 2512 82323846 4697339 87.6185 1.0760 
Yes 292 11633316 1202911 12.3815 1.0760 
Total 2804 93957162 5239151 100.000   
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Descriptive Statistics of Original NAMCS Variables (Categorical): 
 
Table of Data Year 
datayear Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
2007 770 25353273 2077934 26.9839 1.4704 
2008 643 21992481 1838058 23.4069 1.3688 
2009 707 25169131 1858186 26.7879 1.3955 
2010 684 21442277 1512624 22.8213 1.1754 
Total 2804 93957162 5239151 100.000   
 
 
Patient Sex 
SEX Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Female 1639 54865179 3340359 58.3938 1.3814 
Male 1165 39091983 2520916 41.6062 1.3814 
Total 2804 93957162 5239151 100.000   
 
 
Age Group 
AGER Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
15–24 years 219 7799901 754008 8.3016 0.7165 
25–44 years 1202 41278019 2724077 43.9328 1.2696 
45–64 years 1383 44879242 2735842 47.7656 1.3285 
Total 2804 93957162 5239151 100.000 
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Race Recode (Imputed) 
RACER Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
White 2180 76918232 4550813 81.8652 1.4932 
Black 454 12575182 1495637 13.3840 1.3562 
Other 170 4463748 782863 4.7508 0.8340 
Total 2804 93957162 5239151 100.000   
 
 
Tobacco Use 
USETOBAC Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 110 2995637 464414 3.1883 0.4672 
Unknown 792 26263335 1990602 27.9525 1.6414 
Not current 1436 50279828 3352693 53.5136 1.5226 
Current 466 14418362 1197926 15.3457 0.9751 
Total 2804 93957162 5239151 100.000   
 
 
Solo Practice 
SOLO Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 4 155694 152731 0.1657 0.1619 
Yes 752 32195883 2400779 34.2666 2.1353 
No 2048 61605585 4323626 65.5677 2.1549 
Total 2804 93957162 5239151 100.000   
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Geographic Region 
REGION Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Northeast 531 16824834 2177720 17.9069 2.1084 
Midwest 651 21107728 2667889 22.4653 2.4514 
South 948 37807930 3556549 40.2395 2.7985 
West 674 18216670 1714517 19.3883 1.7909 
Total 2804 93957162 5239151 100.000   
 
 
MSA or non-MSA area 
MSA Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
MSA (Metropolitan 
Statistical Area) 
2561 83714616 6158362 89.0987 3.0466 
Non-MSA 243 10242546 2747487 10.9013 3.0466 
Total 2804 93957162 5239151 100.000   
 
 
Does physician see patients in office evenings/weekends? 
PATEVEN Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 19 622423 372384 0.6625 0.3925 
Unknown 22 676302 242672 0.7198 0.2564 
Yes 804 25736207 2284472 27.3914 1.9942 
No 1959 66922230 4259940 71.2263 1.9657 
Total 2804 93957162 5239151 100.000   
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Does practice have computerized system for 
patient history & demographic info? 
EDEMOG Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 5 101269 92080 0.1078 0.0981 
Unknown 34 501009 233189 0.5332 0.2482 
Yes 2250 76225935 4544916 81.1284 1.9720 
No 504 16717608 2037330 17.7928 1.8904 
Turned off 11 411341 239530 0.4378 0.2487 
Total 2804 93957162 5239151 100.000   
 
 
If yes, does this include a patient problem list? 
EPROLST Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 185 5968940 979391 6.3528 0.9448 
Unknown 140 5730937 1458155 6.0995 1.4352 
Not applicable 545 17463427 2144533 18.5866 1.9611 
Yes 1120 38856154 2804166 41.3552 2.1669 
No 794 25193598 2108563 26.8139 1.9183 
Turned off 20 744106 330240 0.7920 0.3544 
Total 2804 93957162 5239151 100.000   
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Does practice have computerized system 
for reminders for clinical guidelines? 
EREMIND Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 30 807158 287593 0.8591 0.3005 
Unknown 116 2783767 552846 2.9628 0.5516 
Yes 1048 38631363 3087420 41.1159 2.3817 
No 1521 48730698 3467302 51.8648 2.2107 
Turned off 89 3004176 606312 3.1974 0.6458 
Total 2804 93957162 5239151 100.000   
 
 
RN/LPN Seen 
RNLPN Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
No 2071 67334076 4634534 71.6647 2.8009 
Yes 733 26623086 2991529 28.3353 2.8009 
Total 2804 93957162 5239151 100.000   
 
 
MD or DO 
MDDO Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
M.D. - Doctor of 
Medicine 
2452 83711742 4707020 89.0956 1.0263 
D.O. - Doctor of 
Osteopathy 
352 10245420 1151092 10.9044 1.0263 
Total 2804 93957162 5239151 100.000   
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Physician Specialty Recode (3 groups) 
SPECCAT Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
Primary care 
specialty 
2031 73930135 4314315 78.6849 1.4447 
Surgical care 
specialty 
162 3071911 557466 3.2695 0.5724 
Medical care 
specialty 
611 16955116 1578434 18.0456 1.3048 
Total 2804 93957162 5239151 100.000   
 
 
Percent of patient care revenue from Medicaid 
PRMAIDR Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
Blank 135 4492943 1091492 4.7819 1.0593 
Less than or equal to 
25 percent 
2025 75205710 4527071 80.0426 1.6474 
26–50 percent 395 10299230 1097541 10.9616 1.1518 
51–75 percent 172 2682378 587369 2.8549 0.6208 
More than 75 percent 77 1276901 384673 1.3590 0.4063 
Total 2804 93957162 5239151 100.000   
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Percent of patient care revenue from private insurance 
PRPRVTR Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
Blank 142 4802711 1158588 5.1116 1.1216 
Less than or equal to 
25 percent 
999 23358861 2185075 24.8612 2.0530 
26–50 percent 787 29091436 1966096 30.9624 1.8290 
51–75 percent 553 23555591 2480516 25.0706 2.1527 
More than 75 percent 323 13148563 1864436 13.9942 1.6578 
Total 2804 93957162 5239151 100.000 
 
 
 
How many managed care contracts does this practice have? 
MANCAREC Frequency Weighted 
Frequency 
Std Dev of 
Wgt Freq 
Percent Std Err of 
Percent 
Blank 82 2552171 801523 2.7163 0.7960 
None 351 9901506 1540606 10.5383 1.5268 
<3 271 7441403 1253388 7.9200 1.3264 
3–10 926 30480756 2159649 32.4411 2.0811 
>10 1174 43581326 3860418 46.3843 2.6686 
Total 2804 93957162 5239151 100.000   
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Percent of patient care revenue from managed care contracts 
PRMANR Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
Blank 440 14146727 1899891 15.0566 1.6020 
-7 174 4686155 890512 4.9875 0.9382 
Less than or equal to 
25 percent 
687 19149871 2152244 20.3815 1.9719 
26–50 percent 573 20277471 1812350 21.5816 1.8964 
51–75 percent 433 16153382 1547930 17.1923 1.5494 
More than 75 percent 497 19543556 2528488 20.8005 2.1998 
Total 2804 93957162 5239151 100.000   
 
 
Percent of patient care revenue from capitation 
REVCAPR Frequency Weighted 
Frequency 
Std Dev 
of 
Wgt Freq 
Percent Std Err 
of 
Percent 
Blank 330 11075551 1646622 11.7879 1.5192 
Less than or equal to 
25 percent 
2242 75359196 4599646 80.2059 1.9009 
26–50 percent 124 4165145 739124 4.4330 0.7916 
51–75 percent 67 1776752 558358 1.8910 0.5987 
More than 75 percent 41 1580518 465080 1.6822 0.5000 
Total 2804 93957162 5239151 100.000   
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